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Abstract
EmpresasPúblicas de Medellín (EPM) is a public utility company that provides electricity, natural gas, water supply, basic 
sanitation, waste management, information technology and communication services that meet the very highest international 
standards of quality. The company serves some 3.6 million residents in Medellín and the Valle de Aburrá Metropolitan Area, 
with its coverage extending to 125 municipalities in the region. Organized as a “state-owned, industrial and commercial 
enterprise”, EPM has established itself at the forefront of the sector. Since late 2012, the EPM Group has been remodeling itself 
“in line with a new strategic direction for the 10.583 family members who are beneficiaries of a set of services for health and 
safety within a framework of prevention and promotion as a strategy to improve quality of life.”Through human development and 
occupational risk and welfare, this example of EPM’s business commitment is expressed in a series of actions and services for 
integral development, carried out through programs that focus on physical/recreational, intellectual, spiritual, social and cognitive 
components. Particularly significant is the physical activity program, created as a strategy model for health in the workplace. The 
program extends to the family group (beneficiaries), with an emphasis on how the benefits of sports and physical exercise can
improve performance at work, as well as constituting a healthy lifestyle habit. A relationship between ergonomics and prevention 
is also established as a way to facilitate the creation of a culture of self-care.
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1. Introduction 
In terms of prevention, Ergonomics has an essential role to play in the workplace, with the application of its 
principles helping to establish conditions for the welfare, health and safety of employees. According to the approach 
taken by the WHO, actions that create healthy working environments boost business productivity, competitiveness 
and sustainability[1], while their implementation, which is extended to employees’ families, has the possibility of 
becoming part of the strategies for the quality of life of the family group. 
This example of a business commitment by EPM proposes an action model for physical activity as a prevention 
and health promotion strategy. Within a framework, the model outlines definitions and concepts that relate to 
physical activity, physical exercise, sport and the benefits of exercise. It establishes a proposal for the relationship 
between ergonomics and the three levels of public health actions for prevention, showing that physical exercise has 
a role to play in all three. 
The Company’s characteristics are also described: organizational set up (human development and organizational 
capacities), the number of users (employees and their families, as well as retirees) who benefit from the physical 
activity strategy, and the way in which actions have been guided: infrastructure and human resources used to create 
a model with the following objectives: 
x To take part in different types of physical activity (sporting or leisure) in order to improve physical condition and 
to create a space for family integration, as well as developing healthy habits, all of which can translate into a
better quality of life. 
x To encourage an effective use of spare time and to help create a positive working environment and a feeling of 
belonging within the Company. 
Objectives expressed in the programs: physical fitness; prevention and treatment of musculoskeletal disorders 
(MSD); promotion of physical activity, with intervention in cases of chronic illness and cardiovascular risk factors; 
physical upkeep; and a return-to-work program following injury, sickness or accident.    
2. Framework
2.1. Physical activity
Physical activity, physical exercise, sport and fitness are terms that describe different concepts. However, all are 
understood in academic literature as activities that improve the way the human body works, and which enhance the 
human physiological qualities that are required to carry out different day-to-day activities (work, movement, leisure 
and domestic activities, among others). These activities also help to develop healthy lifestyle habits, boost self-
esteem, overcome obstacles and increase the motivation to succeed academically and socially. Physical activity is 
defined as any movement of the body produced by skeletal muscles that requires energy expenditure. Everybody 
carries out physical activity in order to sustain life; however, the level of activity carried out is a matter of personal 
choice and varies considerably from person to person, as well as for one person over a period of time.
2.2. Physical exercise
Exercise is a subgroup of physical activity, and can be a component of all the different categories of daily 
physical activity, except sleep. It is planned, structured and in most cases, repetitive, and its objective is to develop 
or maintain physical fitness.  
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2.3. Physical fitness
This is defined as the ability to carry out day-to-day tasks with vigor and alertness, and with sufficient energy to 
enjoy leisurely activities and to meet unforeseen emergencies without tiring.
The authors of these first three definitions[2] establish a comparison between physical activity and exercise. They 
concur that both involve bodily movements produced by skeletal muscles; are measured by a consumption of energy 
(kilocalories) that varies continuously from low to high; and are positively correlated with physical fitness. 
However, the authors make a distinction with physical exercise, which is shown to be planned, structured and 
generally repetitive in terms of bodily movement, and whose objective is to develop or maintain physical fitness.
2.4. Sport
This term covers a range of activities carried out in accordance with a set of rules, and practiced for pleasure or 
on a competitive basis. Sport usually consists of physical activities carried out by teams or individuals, and is subject 
to an institutional framework (a sporting body, for example)[3].
In the publication Recomendacionesmundialessobreactividadfísicapara la salud, the WHO includes concepts that 
expand and complement the possibility of using different disciplines of physical activity and exercise, according to 
people’s wellbeing, in the area of ergonomics/human factors in the workplace. These concepts relate to: 
2.5. Type of physical activity
Such as aerobic, whereby the body’s major muscles move rhythmically for a period of time. Aerobic activity, 
also referred to as “endurance”, improves cardiorespiratory capacity, and includes walking, jogging, swimming, 
riding and cycling. Muscle-strengthening activity:Physical activity and exercise that increases bone muscle strength, 
power, endurance and mass (for example, strength training, endurance training or muscular and endurance 
exercises). Flexibility activity:Flexibility is a physical quality that determines the mobility capacity of a joint or 
series of joints through a range of movements without restrictions or pain[4].
Balance training:Static and dynamic exercises that are carried out to improve a person’s capacity to respond to 
swaying bodily movements or destabilizing stimuli caused by self-motion, the environment or other causes. 
Physical activity domains:refers to the moment/space in which an activity is carried out, and could include 
leisure-time, workplace, domestic or community activities. The former is the most commonly evaluated, in 
particular leisure-time activities that are performed outdoors. 
2.6. Beneficial effects of exercise
There are countless scientific studies into the benefits of exercise. By way of summary, the following passage is 
taken from an article by Dr. John Duperly for a report on the XX Congreso de la AsociaciónColombiana de 
MedicinaInterna y de la AsociaciónColombiana de Patologíain 2005: “13 years ago, W.C. Roberts, editor of one of 
the most important cardiology publications in the world, published an editorial entitled: “An agent of lipid-lowering, 
antihypertensive, positive inotropic, negative chronotropic, vasodilator, diuretic, anorectic, weight reduction, 
cathartic, hypoglycemic, anxiolytic, hypnotic and antidepressant properties”. He was referring to a preventative and 
therapeutic resource as old as humanity itself: physical exercise[5]. 
“Scientific evidence showing the positive effects of exercise is indisputable, while for the majority of adults, the 
benefits of exercise far outweigh the risks. A regular exercise program that includes cardiorespiratory endurance, 
strength and flexibility exercises and neuromotor training, in addition to the day-to-day activities that improve and 
maintain physical fitness and health, is essential for most adults” [6].
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Fig. 1. Levels for prevention and intervention of ergonomics based on public health actions. Proposal by E. Cadavid (2003).
2.7. Ergonomics/human factors andprevention
In the article Ergonomics in The Prevention Context Reality and Educational Proposals in Colombia[7], the 
authors establish the relationship between ergonomics and prevention according to the following approaches: 
“Prevention is considered to be the collection of activities which allows a person to have a healthy lifestyle and 
enables communities to create and consolidate environments where health is promoted and risk of disease is 
reduced, thus, prevention implies developing anticipatory measures.  In the field of health it implies a scientific 
conception of work, not only as a way of performing but also as a way of thinking (ZasRos, 2001).
Ergonomics carries out analysis and diagnostics programs which observe, evaluate and carry out applications in 
the occupational context and other forms of human activity.  The objectives of this discipline are oriented towards 
the reduction of errors, increase in safety and performance of the person – machine - environment system, reduction 
of fatigue and physical stress, making products more easily accepted and easier to use, improving the environment 
of use, reducing time and equipment loss and increasing productivity, among others (Chapanis, 1995).
Not only are these applications presented as solutions to specific needs but also the motives for the analysis and 
application of ergonomics lead to prevention strategies. By doing so, situations which may affect a person’s health, 
welfare or integrity can be anticipated and it becomes an alternative intended to reduce risks and encourage proper 
practice in the occupational context, and/or the use of objects/elements in other context and generally all activities 
which are part of a person’s everyday life.”
Figure 1, shows a proposal in an occupational context with levels for prevention and intervention within the 
ergonomics framework.  The reference point for these actions are public health diagnostics, prevention, healing and 
rehabilitation which are to be carried out for the benefit of the community[8] and expressed within the framework of 
this discipline, oriented towards the creation of a culture on the subject, the evaluation of specific conditions in the 
person- machine – environment relationship and the design of a work situation (the activity: objects, environment 
and methods of execution) which are coherent to the specific circumstances of a person’s work.  These conditions 
are considered based on health conditions which help keep an adequate physical- corporal condition, including 
rehabilitation and reintroduction considerations if applicable.
Physical activity is included in primary intervention actions that seek to improve how the body works; to develop 
healthy lifestyle habits; and to create a preventative resource in the areas of health, wellbeing and quality of life.   
3. The company
EmpresasPúblicas de Medellín is a public utility service provider that this year celebrates its 60th anniversary. 
Initially, the company only served the residents of Medellín (Colombia’s second largest city and the capital of 
Antioquia department), but it has expanded quickly and is now at the forefront of the sector. Organized as a “state-
run, industrial and commercial enterprise”, and owned by the municipality of Medellín, EPM is committed to the 
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development of those regions where the Company operates through the provision of electricity, natural gas, water 
supply, basic sanitation, waste management, information technology and communication services, with the very 
highest international standards of quality. In the region the company’s reach extends to 125 municipalities in 
Antioquia, and serves 3.6 million residents in Medellín and the Metropolitan area of Valle de Aburrá.
The company, which has evolved into the EPM Group, contributes 5.41% of Antioquia’s GDP, accounts for 
more than 30% of Medellín’s spending budget, and, in 2011, generated more than 33,000 jobs.Since late 2012, the 
EPM Group has been remodeling itself “in line with the new strategic direction for its consolidation as a 
“multilatino”: to be even more competitive; to encourage future growth; to reaffirm commitment to clients, 
customers and other stakeholders; and to foster the creation of competitive and sustainable territories where the 
company is active, among other objectives”[9].
The sustainable territories that guide the management of EPM relate to: those that promote economic, 
environmental, social and global development; efficient and integrated public services; a (long-term) forward-
looking approach; smart cities through use of ITCs; sustainable mobility and environment; improvement in people’s 
quality of life, taking into account both external clients – those who receive public service provision, and internal 
clients – employees and their families who benefit from the company’s actions.
At the beginning of 2015, EPM registered 6.000 of the working population who benefitted from various 
physical/recreational, intellectual, spiritual, social and cognitive integral development programs and services. 
Particularly significant is the physical activity program, created as a model of prevention and health promotion 
strategy in the workplace, and which extends to the family group (beneficiaries).
4. Human development and organizational capacities in EPM
Within the framework of the transformation process, EPM has begun to operate a new administrative structure 
comprising two main components: a business component, which is based on services provided by the Company and 
made up of technical vice-presidencies that guarantee the growth, provision and quality of service; and a support 
component, grouped into service vice-presidencies such as: Corporate Finance; Human Development and 
Organizational Capacities; Supplies and Shared Services;Communication and Corporate Relations; General 
Secretariat; and Corporate Audit.
In particular, the Human Management’s objective is to guarantee the integrity of each member of the group 
through the management of occupational risk and welfare, and within a quality of life management framework, 
contributing to the policies of the Human Development and Organizational Capacities vice-presidencies.
In addition to consolidating the work carried out by the Occupational Health Unit, this new structure, within the 
departments of Occupational Risk Management, Welfare Management and the Medical and Dental Unit, is an 
opportunity to develop proposals that are guided by the systemic vision of Ergonomics/human factors: articulating 
company procedures; analyzing each component (the individual, technology, context and the activity) and the 
relationships that are established between them; and the reasons for focusing on the well-being of the workers, all of 
which are key factors for the Company’s productivity. 
5. The Physical Activity Business Commitment
EPM believes that physical activity is a key way to encourage effective use of spare time; to improve the working 
environment and sense of belonging within the company; to offer a space for family integration; and to develop 
healthy lifestyle habits. All of these factors contribute to an improvement in the quality of life [10].
Since 2002, the company has taken this into consideration and developed a number of initiatives, including: 
x Start-up of gymnasiums (21 in operation as of 2015).
x Collectable Guides for Integral Health and Movement.
x A fitness program to improve the flexibility of a group of workers, all of whom suffer from work-related 
muscular-skeletal disorders in the spine and knees. 
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x A “PREPARE FOR WORK” programas a primary and secondary preventative initiative for workers exposed to 
musculoskeletal disorders (MSD) in specific areas of the body, such as the spinal column or upper limbs. 
Physical activity at EPM has been developed within a framework of a model that includes a number of 
components: sport (internal and external competition) and recreation; and physical exercise (gymnasiums). Through 
physical infrastructure and an interdisciplinary group of professionals, these components support the initiatives 
whose objectives set out the benefits of physical exercise as a healthy lifestyle habit. 
The SPORT and RECREATION component includes a number of different activities (athletics, basketball, 
cycling, swimming, football, chess, billiards, volleyball, fishing, hiking and water-based leisure activities, among 
others) that are practiced in internal tournaments, sports days, festivals and inter-departmental games. These allow 
both internal and external competitive sports teams and recreational groups to comply with the fundamental 
objectives of physical activity as a healthy living habit. See figure 2. Programs and activities in sports and recreation 
component.
The PHYSICAL EXERCISE component includes the creation and upkeep of physical infrastructure 
(gymnasiums) and actions to meet the objectives of creating healthy lifestyle habits.
Programs were designed for sporting and leisure activities, as well as for physical activity, which helped to: 
x Establish the characteristics of the structures that constitute the muscle-joint system (flexibility, strength, balance, 
endurance).
x Prevent musculoskeletal disorders, as per the specific conditions of each worker and the risk factors associated 
with the activity they perform.
x Promote physical exercise and a healthy lifestyle. 
x Support the balance of muscle and joint structures.
x Support workers who are returning to work after a period of absence due to events such as everyday accidents, 
workplace accidents, chronic illnesses (hypertension, diabetes, etc.) and/or other types of pathologies. Figure3, 
shows the programs that are developed through the practice of different kinds of physical exercise.
Fig.2.Programs and activities in sports and recreation component.
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Fig. 3.Programs and activities in physical exercise component.
The offices and teams that participate in the development of the physical activity model comprise Human 
Resources Management and the Quality of Life Directorate, and the divisions under its control: the management of 
occupational risk, the Welfare Management Unit and the Medical and Dental Unit. Other contractors providing 
human resources also participate, including physical education instructors, specialist doctors, physiotherapists and 
administrative support staff.
6. Result of the strategy - conclusions
x Start-up of gymnasiums: an initiative that began 15 years ago with the launch of a first gymnasium today boasts 
18 sites located at power plants, regional offices in various municipalities in Antioquia and offices in the city of 
Medellín.
x Gymnasium attendance: 80,153 participants (employees and their beneficiaries) in 2014, which surpassed 
attendance figures (more of 50%) in relation to the first year. The figure includes the gymnasiums in the main 
building and the “La Aurora” office (second in terms of size and coverage). This demonstrates that a culture of 
physical activity is becoming increasingly established at EPM. 
x Sports teams: 18 teams engaged in different sports (athletics, basketball, cycling, swimming, football, chess, 
billiards, volleyball, fishing, hiking, water-based leisure activities, among others).
x Athletes and screenings: physical screening carried out by the program’s physical education specialists on 356 
athletes. This also included an in-depth, specialized medical-sports assessment, paying particular attention to 
muscle-joint risk factors and cardio, brain and lung risk factors. 
x The practice of physical exercise (a component of the Physical Activity as a Prevention and Health Promotion 
Strategy model) has been included in the development of projects that have been applied to groups with specific 
needs, such as “Physical Flexibility Training Program Macroergonomics Proposal for a Group of Workers in a 
Public Services Company in Colombia” [11] and “Prepare For Work” Intervention Model In A Group Of 
Operators MSD High Prevalence Of Shoulder And Cervical Spine”[12]. This demonstrates the Company’s 
commitment to projects relating to welfare, health and the safety of employees and their families, within a 
framework of the objectives of Ergonomics and prevention. 
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x Physical Activity as a Prevention and Health Promotion Strategy has led to the creation of a self-help culture for 
each and every employee, benefitting them within their social environment. This has been expressed in 
gymnasium attendance, as well as in the organization and participation in high-performance sports teams. 
x Sports competitors are included in the Epidemiological Monitoring System for Musculoskeletal Disorders 
(MSDs) and the Company’s overall goals to reduce the frequency of disabling injuries (suffering an accident 
whilst engaged in these activities is considered a work-related accident).
x The Company is currently designing a system to establish among the model’s different groups (athletes, internal 
tournaments, leisure groups and those that attend gymnasiums) criteria of absenteeism for people with active as 
well as sedentary lifestyles. 
x The strategy’s plan of action includes the set-up of gymnasiums in other locations where groups with specific 
needs in the different areas of physical activity reside.
x The human development department, along with other departments connected to work-related risk management 
and welfare, continues to promote the necessary actions to strengthen physical activity as a prevention and health 
promotion strategy, within a framework of quality of life management.
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